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» High resolution of 1/6 x 1/6 degree.

» Sigma coordinate in the vertical coordinate.

» Imbedded turbulence closure sub-model to provide
vertical mixing coefficients.

_..-——> A free surface and a split time step
> Complete-{h‘emynamlcs have been implemented.
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- Input -

Surface Forcing

— Surface stress

— Heat flux/SST
Bottom Conditions

— Bathymetry

— Wave-current interaction
Lateral Conditions

— Temperature

— Salinity

— Elevation
"~ Flow rate

= Current

= Temperature

= Salinity

= Density

= Diffusion coefficient
= elevation



WAMDI-group (1988) Evolution of the two-dimensional wave spectrum, F(f, q,t)
Komen et al. (1994) In spherical coordinates, is governed by the transport equation

Gunther et al. (1992)

TF o Gos f)Y! 1 2y s ¢ F 8¢ 1 2 ¢ 8, T 2, ¢
TR T M A R T &

where f is latitude; | is longitude

Wind forcing
=Spectral energy balance concept

=Featuring nonlinear guadraplet
Save-wave interaction

Sdis — ch + Sdibr + Sbot'l'Svis

=SoJVES Wave transpositeguation ™
Sp—
"Cycle 2 New wind input physics

=A third generation wave model
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Eunctionality and output of the model Qutcome
> Garntesian on.spherical propagation » Significant WEL/E helght;
> Deep and shallow water » Mean wave direction
> Without or with depth and current > Mean frequency
refraction » Friction velocity
> Dissipation of white-capping > Wind dll’eC'[]IcOI’l
» Wave generation by wind » Wave peak_ _requency
. ; ; » Drag coefficient
> Nonlinear wave-wave interaction .
» Normalized wave stress
»> Two-dimensional spectra
Inpuis —
» Wind seurce, I —— S—
> Bathymetry

> Current data



WAM SEAOM

fW, hS f,, = peak wave frequency
t, = bottom shear stress
— U, = surface current
— t, = surface shear stress
——
t,.q = radiative shear stress
R— - -
- h, = wave height

h = sea level
z,p,—=bottom roughness
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Surface stress due to wind:

pr——p—(—()
11.147 10°° U0 <10 mis
D= ;
7(1.14 +0.065U10)" 10°° Uwo>10 m/s
R -
- S : - — —
[~ i1 (NS —
- C, —drag coefficient

U,,—wind speed at 10m height
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Surface roughness:
t

a
7 =
i r .91 -t, /t

Drag coefficient:

— * & In(10 5
EINCA0 (20, 0
TS ———
E—
Surface stress over sea wave:
t = r a C D U 10 °

g - Wave propagation direction
] - wind direction

w - angular frequency

g- growth rate of wave

F - 2-D spectrum

—-ﬁ-—
a- Charnock constant

k- Von Karman constant

r, - water density s
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~«  Conceptual bottom friction factor —

——

— tb:rCzr—I_ljrlur

« Bottom drag coefficient

= u
C = ak [/ In —
€ U
e Zou

B
~ Z s close enough to.the bottom to be considered within the constant stress
U.=U(z,), the reference velocity
Z,Is equated to the bottom roughness
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(s- 1)ad
— where —
U’mez :%fwu bm2
‘l a} 6-0.109
f, =exp |5.61 m_~
f dwrgﬂ

N O sediment motion
—

Rippled rov_\_/::_‘_*
T— om—

" Flat with sheet flow

S

s  relative density of sedi me|_1t to water
U,,, wave near bottom orbital velocity amplitude
w.  periodic wave radian frequency
F, wavefriction factor
U.,., maximum friction velocity due to wave
- 7.305
b
a0 2 k, =d
0,03, <sYSmNg*35 Ry o
WI’
Y  >0.35, oY d

K, the equivalent Nikuradse sand grain roughne
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m velocity directional spectrum :
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Bottom orbital velocity amplitude:
1
i AN\ 2
U p= [2@subub(w,f )dw df ]
Wave radian frequency:

@MW Sy, (w,f)dw df

- " @Sy, (w,f)dwdf
— t—— e
" Dominant direction:
msinf S w,f )dw df
tanf , = @ U, )
peost Sy, (w,f)dw df
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Bottom orbital velocity amplitude:

U= [Zc\i)subub(W,f ) dw df F

Wave radian frequency:

— o @W Sy, (W1 ) dw df

J— @Sy, (w.f)dwdf N—
T om—

- Dominant direction:

_@sinf Sy, (w,f ) dw df
apeosf Sy, (w,f)dw df

tan f ,
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etween wave and current:

wave friction factor: o ;
= exp! 7 ozaeltJ = 8.829
T W, g b
. . . 1 =C U 6—0.078 P
... combined wave-current friction factor: fgu=Crexp | 7.02E "0 ] 8,82y
— - { Weog R —
— | —
T ~ htt — .
F
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~“wave boundary-layer thickness: g = AV Tw
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Wind Stress at Surface

Surface Stress over sea wave
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Yes surface & Yes Bottom wave effects
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VA coupled ocean wave-circulation model has
been implemented for the regional seas of
South East Asia.

v The influence of surface stress and bottom
stress have been examined.

v The coupled model would able to assist in
the monitoring and assessing of the ocean
— environment in.the region. ——
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